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To avoid any aura of misrepresentation, let me remind you at
the outset that I am not a librarian. My background is in information
systems, and when I discuss specifics of cost analysis a bit later, most of the
examples and techniques will be drawn from that background. However,
I would also remind you perhaps unnecessarily that libraries are infor-
mation systems. They are the oldest, the most widespread and the broadest
in scope of all information systems, and while they differ markedly from
what we generally identify as information systems, their basic purpose is
the same and there are many parallels and similarities. Because you are
the librarians, I will, on the whole, have to leave it to you to translate what I
have to say into the library frame of reference, although I have been told
by many librarians over the last five years that it can and should be done.
The Paucity of Usable Library Cost Data
When I first began looking into library cost analysis, I was surprised to
find how scant the literature on library costs was. In the course of an ex-
haustive 1971 study, 1 Charles Bourne was able to locate only about 300
references to library costs. At first glance, 300 may sound like a substantial
number, but not when you consider how long we have had libraries, or how
much in the way of resources both human and material have been devoted
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to them. The Babylonians had both extensive libraries and cuneiform cost
accounting records more than 5,000 years ago, but the earliest reference
to the cost of library operations that Bourne could find was a congressional
document complaining about the outrageous price charged by the Library
of Congress for cataloging Thomas Jefferson's library. (Incidentally, that
outrageous price was ten cents per book.)
I suspect that the principal reason libraries have ignored cost analysis
until recently stems from the fact that for most of their multimillennial
history right up to the present, libraries have been supported by patrons.
I do not mean "patron" in the sense of "client," but "patron" in the sense of
"patron of the arts," someone who supports an activity simply because it is a
good thing to do. Today, the patron is most likely to be a government body,
but even the academic libraries and special libraries in industry are supported
principally as adjuncts to some other purpose, and not for any quantifiable
output they can produce. Therefore, having been shielded from the competi-
tion of the marketplace, librarians have, until recently, had little or no
incentive to examine their costs of operation.
On the other hand, if someone were to pick up where Bourne left off
and scour the literature published since 1971, 1 would be very surprised if he
failed to turn up at least 500 papers and articles on library costs. This sudden
surge of interest and activity in library costing is attributable to a number of
factors: inflation, proliferation, dessication, competition, and automation.
Inflation has sent the costs of library materials, labor, and services soaring.
At the same time, more and more materials in a wider variety of media are
being made available and are being demanded by users. Meanwhile, federal
categorical aid has been drying up or at least badly eroded, while libraries
are being forced to compete for revenue-sharing money with such organiza-
tions as fire, police, health and sanitation services. Things are bad all over,
and they would be positively desperate if the computer were not available
with its promise of reducing costs by improving efficiency, promoting shar-
ing, and so on. Notice that I said "promise" and there is the catch. In the
halcyon days of the early 1960s, there was a plethora of promises about the
marvelous things computers could do for libraries and everybody else,
for that matter. Unfortunately, performance seldom, if ever, lived up to the
promises. Tickets for the automation bandwagon command a high price,
and all too many found themselves saddled with ill-conceived and poorly
planned automation which, contrary to the promises,* increased costs,
degraded performance and generally caused problems. Consequently, when
the budget crunch of the 1970s came along and librarians began looking at
automation for relief, the money managers began asking hard questions
such as: Precisely how much money are you going to save? How much is it
costing you now? How much is it going to cost to install the system? How
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long will it take to recover the initial investment? Specifically which line
items in your budget are going to be cut as a result of this system and by how
much? Which are going to be raised and by how much? In the scramble to
find answers to such questions, librarians have collected a large amount of
information which has found its way into the literature.
Shortcomings of Published Cost Data
Unfortunately, much if not most of this information has been incom-
plete, inaccurate or ill-conceived. This is not too surprising in view of the
relative naivete of librarians about costs and the circumstances under
which the demands for cost information have been made. Almost in-
variably, the search for cost data has been left until the last stages of the
decision process. Consequently, it has been necessary to do what could be
done with the information at hand.
In information systems which, incidentally, are only marginally ahead
of libraries in cost analysis the most common error is that of using gross
numbers, e.g., "Our budget last year was $500,000, and we added 50,000
items to the file, so our unit cost was $10.00 per item." In libraries, this is
more likely to be fragmented into technical processing budget and items
added to the collection, or circulation budget and items circulated. Such
numbers may be accurate in that they represent real costs and real volumes,
but combining them does not give a real measure of productivity. No library
or information system is so homogeneous that a single count can measure
its activity. Moreover, what good is such a number? You certainly can not
use it to project future costs or to assess past peformance.
Even when the gross number syndrome is avoided, the methods of
collecting the detailed cost data are fraught with built-in error. The most
common method of separating costs is to ask the employees how they divide
their time among various tasks, add up the pieces, match them with some
kind of volume count, and produce a unit cost. The principal problem with
this approach is its reliance on that most fallible of information storage
devices, the human memory. Personally, I would have trouble allocating
my time for yesterday, much less last week or last month, and you might also
reflect on the common phenomenon of thirty minutes of drudgery loom-
ing larger in our minds than a half-day of interesting, challenging work.
Another method which is frequently used when there is time is to
have everyone keep records for a sample period (usually one month). There
is a host of problems with this technique, also. In the first place, if anything
is to be usable, someone must sit down and develop a set of categories
for recording time and that means walking a razor's edge. Too few cate-
gories, and there isn't enough information to be useful; too many, and
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such a burden is imposed that employees spend more time keeping time
than doing work. Then there are the categories "Other" or "Miscellaneous."
If you are not careful, you may find that most of your output is "Other."
There are also the human problems. You have to teach people to record
their time as they go along, and you have to follow up, and follow up, and
follow up to make them do it. After all, you are trying to develop a new habit
pattern, and you are going to have a lot of occasions when someone forgets to
keep track until quitting time and then guesses what the numbers should be.
Finally, the procedure of keeping time records will consume some time
itself, cutting productivity and making your sample period which, by the
way, has a learning curve in it thoroughly atypical.
There is one other method for developing unit costs which has been
tried occasionally. This is the time study or stopwatch technique. This
technique has worked well for the hard goods production industries where
the significant operations are repetitive and are all out in the open where
they can be watched, but it is totally inappropriate for libraries and infor-
mation systems, where the important part of the effort is taking place in
somebody's head and no two successive items are identical.
All of these costing methods suffer from some common shortcomings,
one of the most important of which is the fact that they reflect only a single,
usually short, period. If it is a busy period, unit costs will be low; if it is a
slack one, unit costs may be high, but there is no way to determine by how
much or what the change is with changes in volume. Libraries and informa-
tion systems have seasonal variations. How do you know if your sample
period is typical? What is typical? Finally, except for the gross cost ap-
proach, all you are measuring is labor. Even granting that labor is the big
piece, it is definitely not the only piece, so you have the problem of figuring
out some way of assigning costs for materials, supervision, services, and
so on. Usually, these other cost assignments wind up being "finagle factors,"
which are simply plugged in to make a wrong answer come out "right";
more often than not, something is left out which belongs in, or put in when
it shouldn't be. The common habit of lumping everything which can't be
easily counted into one or two big categories called "Overhead" or "G&A"
(General and Administrative) can completely obscure the costs you are
trying to measure. A detailed approach which permits allocating these
indirect costs selectively to the benefiting product lines is a lot more work,
but it produces much more usable results.
A word about unit costs: I have been discussing unit costs because they
provide the best means of relating production to costs. However, unit
costs are useless positively dangerous unless they are part of a framework
which includes all costs, and unless the interpretation of them reflects their
true characteristics. It is a fairly comon fallacy to believe that you can multi-
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ply the unit cost by any volume number to determine the cost of that volume.
In any real situation, at least a portion of the costs will remain constant
regardless of volume. Building costs and utilities are two examples. In some
cases, costs may not vary at all with volume within limits, of course. I would
be surprised if there were not a number of libraries where this would be
true if the acquisitions budget were excluded. Normally, a portion of the
costs are fixed and a portion are variable. Figure 1 illustrates the three
patterns. Curve A, with all costs variable, simply does not exist in the real
world. Curve B, with all costs fixed, can occur, but usually means some-
thing is wrong. Curve C, with mixed fixed and variable costs, represents
the usual real-world situation. The portion below the intercept with the
v-axis is the fixed costs and the sloped line shows the variability. Of course,
the position of the intercept can shift up or down, and the slope of the line
can change depending upon the situation. If Curve C is converted from total
costs to unit costs, something like Figure 2 results, which dramatizes the
variability of unit costs with volume.
Requirements for Usable Cost Information
Let me summarize my criticisms by stating the requirements for valid,
useful unit costs:
1. The units of measure of the divisor will be valid measures of the work
represented by the costs.
2. They will be logical, arithmetically sound elements of a network which
reflects the total costs of the system.
3. They will be the result of careful collection of cost and production in-
formation over an extended period of time as a normal part of the
production operations.
4. During the extended period, on a regular basis, logical, coherent
groups of production items will have been carefully and specifically
related to the actual expenditures incurred in producing them.
5. The distribution (allocation) of indirect (nonproduct) costs will have
been accomplished against a variety of bases so that, insofar as practi-
cal, the burden is carried by the benefiting product lines in proportion
to the benefit each receives.
6. Statistical analysis will demonstrate that the unit costs are a mixture
of fixed and variable costs, which will result in variations in unit costs
proportional to variations in volumes.
THE BUILDING BLOCK CONCEPT
This is a very tough set of criteria to meet, but by borrowing a couple
of tricks from the manufacturing industries and modifying them to our pur-
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CURVE A
All Costs Variable
CURVE B
All Costs Fixed
CURVE C
Mixed Fixed and
Variable Costs
Volume Processed (Per Issue or Period)
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Figure 1. Relationship of costs to volume of material processed
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Figure 2. Variability of unit costs with volume
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pose, it can be done. This is called "building block costing." Let me give a
very simplified example of its application to an information system: the
production of an abstract journal.
The typical gross unit cost for this might look like Figure 3. Obviously,
this isn't very useful information, but suppose you could display something
like Table 1? This table provides some useful information. Different things
are measured by appropriate units; there are both unit and total costs; and
the table shows where the money is going. Instead of taking heroic measures
to cut the cost of abstracting and indexing, you might look at some of the
other line entries and find pay dirt. Notice the print run of 5,000 copies with
only 4,500 subscriptions. A cut in the overrun by 250 copies would give a
result like Table 2. That's better than $1.25 off the average unit cost, with-
out even touching the input processing. Let's look at the chain-printer index
pages. The number of pages can certainly be cut by one-third by photocom-
posing them. This will give you something like Table 3 and look at those
savings! Even deducting the cost of the programming, you are way ahead of
the game in the first year, and you still haven't touched the input processing.
Let's go one step further, and suppose that instead of this average figure
per issue shown in the first column, you had the actual cost for each element
of each issue and its volume, something like Table 4. The last three columns
provide really useful information. By applying standard statistical analysis
techniques, you can produce displays like Figure 4 (which should remind
you of Curve C of Figure 1) and Figure 2, both of which were, in fact, de-
rived from the numbers in Table 4. Here is information you can use for
projections, evaluations, performance measurement, and a host of other
things. It only takes a glance at Figure 2 to see that something happened
between June and July which reduced the cost of subsequent issues.
Establishing a building block cost system which will give you this kind
of information requires substantial preparations and careful even scrupu-
lous execution. There are five basic components. I can only skim the surface
of these components in this presentation, but details are available in two
publications in particular. "The Cost of Information: A Prerequisite for
Other Analyses"2 provides a more detailed overview, and Collecting and
Reporting Real Costs of Information Systems3 specifies the requirements
and includes many useful examples from real information systems.
Systems Analysis
The very first step in designing a cost system is a very detailed and very
complete analysis of the operation you are going to cost. The usual activity
of systems analysis, someone wandering around for a few days and then
drawing pictures of the forest will not do the job for you. You will need a
clear and accurate picture, not only of the forest, but of the trees, the
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TOTAL COST $449,400
ACCESSIONS PROCESSED 12,000
UNIT COST $37.45
Figure 3. Excessively simple cost accounting
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Figure 4. Journal production mixed costs by issue
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Per Annual
Issue 12 Issues
700 Accessions to file, with author abstracts @ $8.00 $ 5,600 $ 67,200
300 Accessions to file, in-house abstracts @ $15.00 4,500 54,000
150 Photocomposed pages @ $5.00 750 9,000
200 Chain printer pages @ $1.75 350 4.200
1,750,000 Pages reproduced (350 x 5,000 copies) @ $15.00
per 1,000 26,250 315,000
$ 37.450 $ 449,400
With 4,500 paid subscriptions, annual cost per subscription = $99.87
Average cost per accession = $37.45
Table 1 . Journal production cost for 5,000 copies printed
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details of this illustration are, of course, illegible, but it is only intended to
show the pattern. Figure 6 is a segment of Figure 5 which is large enough
to show the details. Note that all feedback loops and digressions are shown
and that the inputs for both the whole and the individual blocks are balanc-
ed by the outputs. There are some external connections which are not shown
to avoid confusion, but this is the sort of thing you should strive for.
The entire process of detailed, real-world systems analysis is a useful
exercise in itself. I have never seen this done where it didn't turn up some
surprises. Even if you never install a cost system, systems analysis can be
a valuable management tool.
Identification of Costable, Countable Components
One might think that the ideal would be to count and unit cost every
block in your flow chart. However, this is not so. Aside from the fact that no-
body could afford to do that, there are many instances where the cost of
collecting the data in such detail exceeds the value of the information
derived. From Figure 6, for example, we developed only three unit costs:
two order-fulfillment unit costs from the warehouse and by reproduction;
and a request-processing unit cost which included all other activities shown.
That was, in fact, an oversimplification, but we were under cost pressure
and had to strive for a balance among what we wanted, what we needed and
what we could afford, a trilemma with which I am sure you are all familiar.
In any event, you have to be realistic about what you can get an accurate
count on and how cleanly you can separate the costs associated with each
activity. The fact that the same individual may be performing several func-
tions does not necessarily mean that you cannot obtain separate unit costs
for these functions, but you will encounter some situations where it is im-
practical and others where it is foolish to try. Some of these are discussed
in the publications I mentioned earlier, along with techniques for identify-
ing unit costable activities.
There is one point I want to bring to your attention here. In the course
of analyzing several information systems, we have discovered a phenome-
non which also applies, with modifications, to libraries. Figure 7 illustrates
the division of information systems into five or six distinct categories. On
the main line, we have streams of inputs directed at building and maintain-
ing the data base in the center, and on the other side there are streams of out-
puts. The significant point here is that for the purposes of cost analysis,
what comes out of the data base as outputs is totally different from what
goes in as inputs. Not only do the elements of cost and the units of measure
change, between inputs and outputs, they are almost independent of each
other with respect to volume. The library parallel is obvious. If you trans-
ported the Chicago Public Library to the top of Mount McKinley, it might
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continue to acquire and process books and journals at its present volume,
but its circulation and reference activity would drop to nearly zero im-
mediately. On the other hand, if that library were to cut off all acquisition and
processing today, reference and circulation would continue unabated for
some time before they started dropping and would probably never cease en-
tirely as long as the collection was accessible. Bear this separation in mind
when you are analyzing your system. Touching on the other categories
briefly: collateral activities are continuing activities which may draw upon
the data base peripherally, but which require substantial additional re-
sources (e.g., the document request activity displayed in Figure 6); ad hoc
activities are one-time tasks and experiments, principally "emergency"
assignments from the supervisor, which you will want to keep track of so
you can at least answer the inevitable question about where the time went;
administration and system development and maintenance may be either
one or two categories, depending upon the circumstances, but they support
each other and everything else.
Indirect Costs and Allocations
One of the knottiest problems of unit costing is the handling of the
myriad costs which occur in any organization that cannot be directly
associated with specific product lines. The approach most favored by
accountants (because it is easiest) is to lump all of these indirect costs into
one big pool and spread them across all product lines on the basis of some
common cost element, such as direct labor (in which case, it is called
"overhead") or total direct cost (in which case, it is called "General and
Administrative," or G& A). The major problem with this approach is that
it frequently swamps the direct costs. One organization provided an extreme
example of this several years ago: for every dollar a client paid for direct
labor, he paid $3.10 for overhead. A rate of 310 percent is high, but over-
heads of 100 percent are not uncommon. Another problem is inequity, e.g.,
inclusion of computer system development and maintenance in overhead
when there are product lines which make little or no use of the computer. In
library and information systems, there is the additional problem of what
we call contributory products, where you have an activity which can and
should be unit costed, but which is not an end in itself, and so must eventu-
ally be allocated to other product lines. The maintenance of a thesaurus or
an authority file might be an example of this.
Basically, there are a number of different indirect costs which must
be treated differently for useful cost analysis. The trick is to strive to allocate
such costs only to the benefiting products and to do so on a rational basis.
A fuller discussion of techniques of allocating indirect costs appears in
"The Cost of Information: A Prerequisite for Other Analyses."4
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have very little variation in the volume or character of the work from
period to period, you might be able to assume that one balances the other,
but I have never encountered an information system where you could do this
with everything. I doubt that you could do it in many libraries for technical
processing, although you could probably ignore float time for book check-
out. Encourage nay, adjure your staff to keep their time records current
throughout each day. If they wait till the end of the day to make records,
they will not be worth much. Remember also the learning curve. Don't
expect to be able to use the first few months' data. Until the habit of current
recording is firmly established, the data will be suspect.
Assembly and Rationalization
You can, however, use the early cost data for experimental input to your
cost reports to insure that all the pieces will fit in their proper places and that
everything will add up properly. The keystone of your system should be a
report something like Figure 8. This is a summary covering an entire year and
including the unit costs in a framework of total costs incurred. The detailed
reports upon which this is based run to many pages, but the essence of
building block costing is the fact that all of those details can be brought
together to give you the total picture. Only in this way can you be assured of
the completeness and soundness of your analyses.
THE USE OF COST DATA
It may seem that I have devoted inordinate attention to the construction
of a cost system when the title of this paper implies that its subject is the use of
cost data. However, unless the system for collecting the cost data is sound and
the reports coherent, using them for decision-making is not only pointless, it
is an invitation to disaster. Once you have a sound system, you really have a
basis for making decisions. You have the capability to tell your board of
trustees or the bursar precisely where last year's money went and a basis for
justifying the increase you want this year. You will find the ad hoc activities
records particularly valuable. It is surprising sometimes appalling how
those "little" odd jobs add up over the course of the year. When you have unit
costs and statistics for a year or two, you can construct your budget for next
year with far more precision and confidence. You can also pad it more
convincingly, if that is your inclination. When you are faced with a sudden cut
in funds, you can more readily determine where to make the cuts for
maximum savings with least impact on service. The costs and statistics are
invaluable for monitoring your current performance against what was
budgeted and for spotting trends before they become problems. If you make a
change in procedure, you can readily determine its cost-effectiveness from
information at hand. Look back at Figures 2 and 4. It is immediately apparent
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that something happened between June and July which reduced the costs in
subsequent periods. If you had made a change at that point, you would know
that it had worked or, if the numbers had gone the other way, that it hadn't.
Incidentally, since the advent of the electronic calculator, displays like this
have not been difficult to produce. There are several on the market which will
do most of the work for you. I am certainly not a statistician, but it took me
only five minutes with a calculator to produce the equations for those curves.
In short, valid, detailed unit cost data can provide a library director with
the information he needs to be a manager rather than just the senioHibrarian.
He can negotiate with the keepers of the purse strings from a sound footing
and respond quantitatively, rather than qualitatively. If he has a
Machiavellian bent, he can inundate them with numbers and charts to the
point where they will give in to get relief.
CAVEATS
I would be remiss if I closed without leaving you a couple of warnings.
The first is summarized in Figure 9. TANSTAAFL is an acronym for "There
Ain't No Such Thing As A Free Lunch." A building block cost system is going
to cost you money and probably more than your present method of cost
accounting. Aside from the system analysis, design and start-up costs, there
will be a continuing cost of processing the information to produce the reports
and the not-inconsiderable cost in terms of lost productivity due to the time
consumed in keeping the cost and production records. Everywhere I have
seen it used, it has paid for itself many times over in better management, better
control, better forecasting, and some actual cost savings, but you have to be
willing to make the investment to earn the returns.
Another problem is the resistance of most people to change. It has been
my experience that it takes extensive advance preparation to get the staff
cooperation you need. Work hardest on the professional people. They tend to
resist detailed time recording (perhaps because they are not used to it) far
more than nonprofessionals.
The most common pitfall is assuming that mathematical analyses
represent the real world; that they are gospel. Don't believe it. There are two
traps here. The straight line in Figure 4 and the smooth curve in Figure 2
might lead you to assume that your real costs are going to change with the
same smoothness over the full range of the chart. In the first place, as volume
changes, at some point, you are going to have to hire or lay off a cataloger, or
buy or dispose of a piece of equipment. Catalogers and equipment do not
come in fractional increments; each is a quantum step, so your costs will take
a quantum leap. In the second place, while the mathematical formulas make it
possible to extend the lines indefinitely on the chart, they are actually valid
only over a limited range. In Figure 4, for example, if the volumes started
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TANSTAAFL
Figure 9. There Ain't No Such Thing As A Free Lunch
above the line, in response to Parkinson's Law, while if the volume increased
above 1 ,200, the costs would either start falling below the line as you pushed
your staff for more work, or put them on overtime, or they would jump up
sharply if you hired an additional person.
The second trap lies in accepting a forecast as real just because it has been
mathematically derived, even though it doesn't make sense. Take a look at
Figure 10. If, in the last quarter of calendar year 1965, you wanted to project
the volume of facility-prepared masters (the dotted line) for the next year or
so, you could get two very different answers, depending on how much of the
data you use. If you take only the last year's production, you will get a modest
growth rate, but ifyou go back two years, you get a growth figure almost twice
as large. On the surface, it would seem that the more data you use, the more
reliable your forecast, but this is not always the case. The very fact that the
1 965 growth was less than that in 1 964 indicates that growth is slowing down.
Mathematical projections are extremely valuable, but they are no substitute
for professional judgment. When there is an apparent conflict, investigate to
find out why, but in the last analysis, professional judgment should govern.
Figure 10 also illustrates another booby trap of forecasting. Remember
that forecasting is an attempt to guess what is going to happen in the future
using the best information available, but no matter how good your data or
how careful your analysis, circumstances beyond your control can change to
nullify your basic assumptions. In the case illustrated (which is real), the
decision was made in mid- 1965 to increase capacity to accommodate growth
by installing a complete new production line with entirely new equipment
using a new production technique. This was installed in the last quarter of
1965. Unfortunately, in December of that year. Uncle Sam issued the decree
that, "Thou shalt not refilm a document which has already been filmed by
another government agency." You can see what happened to the volume of
facility-prepared masters, and you can imagine what happened to the unit
costs.
LIBRARY COST ANALYSIS
In closing, I want to remind you that although building block costing was
designed for information systems, the principles can with appropriate
modifications be applied to libraries. When the system was first developed,
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